219
Elements associated with combustion showed generally bimodal distributions with stage 5 (0.56-0.75 μm) and stage 7 220 (0.26-0.34 μm) peaks. K, S, Al, and Si have very similar mass size distributions over the cruise period which are suggestive of 221 a common source ( Fig. 3a-d ). These elements have strong peaks in stage 5 and 7 during the whole cruise but particularly high 222 values are observed during the last days of the sampling period (27) (28) (29) (30) . A general enhancement late in the cruise is likely 223 related to the increase in the number of active fire hotspots reported by Reid et al. (2015) , who attributed these hotspots 224 primarily to Indonesian Kalimantan and Southern Sumatra. As the cruise took place during the end of the boreal summer, 300 225 m a.g.l. winds were predominantly southwesterly. A shift in back trajectories at the end of the cruise to the western and southern 226 coasts of Borneo is observable in Fig. 2l , suggesting the source of the late-cruise enhancement to be the MC, which hosts 227 elevated aerosol background levels from seasonal burning (Reid et al., 2013) . The advection of this large aerosol event can be 228 observed in the NAAPS smoke model over the region (Fig. 2g, h) . The attribution of late-cruise aerosol enhancement to the cruise were suggestive of southwesterly transport from the MC to SCS/WPS.
we can then examine these stages to observe aerosol events over the cruise period. enhancement was also seen in its mass distribution plot ( Fig. 3c ). As the Vasco was traveling among islands, the Si signal may 298 be due to local sources en route to the El Nido sampling site.
consistently low concentrations of various elements (Fig. 4 ). Chlorine shows a gradual increase in concentration from 20 Sept 301 until 24 Sept. Chlorine, although it ages into HCl, is assumed to be fresh due to the sampling location and can therefore be indicative of sea spray (Han et al., 2006; Wang et al., 2014) . Cl has been treated as a sea spray tracer under the assumption 359 that the sampled Cl originated from freshly produced sea spray (Atwood et al., 2012) . This is likely the case for the cruise as 360 sampling was done over sea water. The factor showed quite high mass contributions to the coarse (75%) and fine (31%) modes,
361
attributed to the sampling location over water (Fig. 5a, b) . combustion (Hedberg et al., 2005; Mazzei et al., 2008; Becagli et al., 2012) . As shown in Fig. 5 , the oil combustion factor only 383 appeared in the fine and ultrafine sizes, contributing 9% and 29%, respectively, to the total elemental PM mass. The increasing 384 contribution towards finer stages corroborates the identification of the factor as an anthropogenic source. The presence of oil 385 combustion is expected as the SCS/WPS hosts high shipping volume, particularly in parts of the Borneo coast (Fig. S2) .
386
Fly ash: This factor was observed in the fine and ultrafine modes, characterized by high levels of trace metals Ti, Ni, Zn,
387
Se, Br, Rb, Y, and Pb in the fine mode; Fe, Ni, Zn, As, Se, Br, Rb, and Pb in the ultrafine mode (Fig. 6e) ; and a source 
